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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic 
circuit with more sophisticated functions and higher 
performance than those of a conventional circuit with 
less design labor than that of the conventional circuit 
even in the case that parameters of circuit components 
cannot accurately be grasped and even in the case that 
there is any error in the parameters of the circuit 
components caused by a manufacture process. 

SOLUTION: In the electronic circuit 1 provided with a 
plurality of circuit components to realize prescribed 
basic functions, circuit components whose component 
parameters can be changed in response to a value of a 
control signal are adopted for a plurality of specific 
circuit components 2 relating to a basic circuit 3 
acting a prescribed basic function among a plurality of 
the circuit components of the circuit 1. The electronic 
circuit 1 is provided with a plurality of latch circuits 
5 that latch a plurality of control signals to be given 
to a plurality of the specific circuit components, and 
external devices 8, 9 change values of a plurality of 
the control signals latched by a plurality of the latch 



circuits so that the basic function satisfies prescribed 
specifications according to a probability retrieval method. 
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So H9CD^J-ei±, a~e©r;i/77 / < , y h^*K£3t^ 

3©«te)tcbTiE^'f[:$nfcS^?©^^ 

[0 0 5 7] JhlBX-x>yyS 1 lXltm^ 2Mfoim 

<@«tcfcy : foi«<^-5j:e>fC't5o mz. mtmeM^m 

mt. ^ce»*<3gf5bTv^v^i:^bT, M 
iftbfe%©T*&5. -ffttofeittSKJ*. ^#©"Tfig1±i: 

[0 0 5 8] »^T;i/rfUXAT*li, SSftga&B&Cfc 
«y^^T-fey, i:*OJ:e)^m*^*bv^{i*^fe< 

%», Xr'y7*S 1 2T*«!S$:BS*&bfe^<Z)^«y^ , S 1 
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[0 0 5 93 «C****S 1 4t% £4*^^ 

#©»s*, ftw^si 

6 mzX?v7S 1 5T% *®1ftfW)«MW>iS^** 



[0 0 6 0] i-fcto-fe* *©^y^s l 8 *w*« ' 

[0 0 6 1] «3C«aW*. *<DX?"9'?& 1 7"R 
[0 0 6 2] OiiCDWC J: oTrWttm)^^^ 

to 0 6 3] jm©****** 



[0064] ±-ffift**attattwJy xk©*Mfi* 

»*, ^©^o ^ y vvmrnzm.^ 

^©fcjfeo-cfiy. ««©WB=*wiW»fcT/i/:Jy 
3CAft«rt**© , «a*v>. r©fe©. ara»7;v=r 

y XA«:#3ldSW©7-f /i/*iai&©IH»;:JBv*Sfctt. 
£IT©$ @ * llB$©SaSlffi K15<BW 5 • 

(a) ggfe#©*Si#i£ 

(b) .|@ft©fflffiBS$fc 

( C ) mmtitfte 

(d) aguw* 

(e) ggfl^H#& 

(f) ss^rr^ft* 

[0 o 6 5] 01 oi*. *§«W<K:6»*»fia9T/i/=r 
y x&&J§v*fclBftEift 8 ©Ma^HRfe*"*"? □ -v 

So *H8609l*. JteWT^UX^®^^' 
) 1/ *;**5©l'y;*2#&tt&E v ^ >z:i: * : * S: 

«&„ -tJ&t)^, *aa6wcfctt*»fefw*. 01 

fi^K. 3 9fl|©GmT>^2AK^ai$^"*3 9fll© 

fcCDil3*VCVV&. **V«>^ * 
X) l*> 1 & 6 ^ hX'&Z. tSEoT, ±«§aSW©7 

-f^*H»*»3 F©fiBg88t5era©*£2ii. 2 " 1 

5 6=1 0 * 47 (1 0(554 7» "T»»»J. £#8tK«fc 

[0 0 6 6] H6KJoVtD/ASeWi»4K:CV^T*K 
ttDret*. 1 Ir ©flfifcO. 0 1 3 Iref tbf:. * 

zLvmt. Gmry^a^v^y^fovxm 
©s. Will 0i i*©i/s?**tei 0 1 1T * 1 ^ * 

>f«y«&Sw4, Sw2fiJ:tfSwl*tONfcfto 

•c /Vf 7^®»b s i am. ;U 7*«8f$5B s 

*C ^©^miibT> i/s?***i 0 1 

^T^^CCHil*. Iref +8X0. 0 13Iref +2 
X0 013Iref +0. 013Iref =1. 1431 
ref fcfcS. l/^*«0 1 0 1 lC*ff5^S/t 

^r^^^ii^ +4X0. 013Iref+0 '^ 

01 3 Iref =1. 065 Iref fcfeU. l/^*«0 
0 0 1 Km*S/W 77^(Om!l I ref + 0 . 0 1 
3 I ref = 1 • 0 1 3 Iref 

[o 0 6 7] 01 owmx&Mir^ Jte»T/i/=iU 

•T& US?X*«T»7-f ^*B»*fl-3 F©«K^trt> 
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ae^T^^U XACD^S (fitness) ICjg^ 

So 

[fitl] F = Swi I S (f i) -O (f i) | 
f i t ne s s = l/ (1+F) 

[0 0 6 8] JifStf)fPfifltW£5[F(i, JSMffcf i icfctt* 
SBBWfcflV > S (f i) [dB] t,T-r9<i#a-ctt 

Wa*lfe7-f^/*ED»*flt3FCMr r >f>0 (f i) Cd 
B] fcG)J|j>flMie^©W*B»C<feoTV^*. *LT± 10 

iB©3SS®^>tett, F<z>ffltoVj\£tt*U;f/jNSv\tf£f, 
ft&tBc&U. 7^;v#lSi&fctt3F7bm^&f^& 

mfomomi*&km<z> i . oic^s. #n 

iSWei*. 7^©J§S85C<Z>IB£8£ (4 4 0. 0, 4 4 
4. 5, 4 4 9. 7 5, 4 5 5. 0, 4 6 0. 2 5, 4 
6 5. 5, 4 7 0. 0 (kHz)) &#fttI4N8£liD& 

1 OT«*a-eTffMffiHRF©ftS:#«)fe. 

4 4 4. 5 kHz33<fctf4 6 5. 5 k H z OttgEflmc 

M»r*(Z)y>f x^m^Jcti i . otLfe. 20 

[0 0 6 9] ffiSW^aJSBOS^ffl^ 
*MfefrJ:y#«>&. ±IB7^|©iE^ (4 4 0. 

0. 444. 5, 449. 7 5, 4 5 5. 0, 4 6 0. 

2 5, 4 6 5. 5, 4 7 0. 0 (kHz) ) IZffrt&m 

£(|&&flftS (f i) tt. *©BBiwc-we*u -i 

9. OdB, -3. OdB, 0 d B, 0 d B, 0 d B, 
-3. OdB, -19. OdBT'&S. ioT, 08*. 

;i/*[IIi&#f*:3 F®, ±8a7WB«iEaflSR»c*H-*fflift 

ajSBFffl^ft-^rw -2 3. OdB, -5. OdB, 30 

1. OdB, -1. OdB, -2. OdB, -7. Od 
B, -2 5. 0 dBT-fcofci^Si:, -£ 
S^FCDMli, 

GR2] F= | - 1 9. 0- (-2 3. 0) | + 5. 
0X|-3. 0- (-5. 0) |+ I 0. 0-1. 0 
| + | 0. 0- (-1. 0) | + I 0. 0- (- 

2. 0) |+ 5. 0X|-3. 0- (-7. 0) | + 
1-19. 0- (-2 5. 0) | = 44. 0 

fcfey, ffl&m&mt* 1. 0/45. oic&s,, 

[0 0 7 0] fcfc, 0tt©ttiB&* »J«*5fcfcCtt. 40 

[0071] si oicat-r^taT'^a^sfe^tc, sties 

0. 5T*1 0Dflt&, 51^0. 5X*00MZt2>Z.£*M 
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[0 0 7 2] &^T*, ^B^®^St-Sl/^X^«T*7 

-f ED&*# 3 F £i&ffr*i£S £ i: fetes 7 c^f >y 

yS2T'^cfS-^S:IS^$ii, B70^fy^ 
S 3 tC*feS-f SH 1 0<D*tv7S 2 IT', 
9{C«k»j7-<;i/^iaB&2fi:fl:3 Ftf^^l^ffiSffi^J&fi? 

vv?, ®7OD^.-r»yys4(c*ffS: - t-50i Offl^y 

S2 2fe«kt) t ^-5 i ^^S2 3T% T^-f if 9 *^i2ie> 

nT*^jsasaa?iSHa*»&, S8aii»8K*y±iBswiiii 
©tsiB#«*.w3i i icftg-r & «fe e> 

[0 0 7 3] U^LT, ^>y^ > S2 3T*©f!l^TT*-7-f 

m&z&zte^x%ttmzffittw&!& (.ist?7>*vD 
Ft>^xi,t74)\'*wmu&f&£i,tvmztu 07© 

[0 0 7 4] ±m*TV?S2 405miMWl!M^&^ 
(Djmits SfXff^S 3 1 £<fctf:XT-y 3 2 
^V^^r-y^S 3 3~^rV7 p S 3 5T\ -?"CD^feo 

o^@«sa, boo*), &*)ffl&m<m&i<.&^oom 
mLx^zt~tmj&mjm^ffl*x*mtm>im£ t 

[0 0 7 5] _h|B^^^"S2 5©5!X^a®'r'li, HI 

i*&i<mxmfrmzAtomz-z>mFX-& y , 1 t 

l^lo?tlS^t?feSo HI 3 T'li, Chl33<fctfCh2 

*^RIS»®«S^S«ofeSA, Bffl!fefe#-e*y, 

Mzmhtd&s&mcpx-wfttZo mizomx^ 

&fr*> 3 My h B i: 4 My hB&ffiZ&Z.&Mt.LX^ 
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iltCfc-sT, »4£?Ch 3tS£tfCh 4 S:-e*lW$o flB3&oJtBlCg§fc8§*l&. L;frbft#e>*»BT?»*. 

■?A* , *-B'fc4«U 3*l&£*>i:©<BftA. Bi: EB&8*7*9-ftf 9K^*N&IS»&HJfc#«i:bT 

^m#&(?>%feX'%>&$.%m* 0 . 5 ilbfc. [0 0 8 1] ZlOi-MC^Sftfc^M&igi 7fCjj* 
[0 0 7 6] Xxy7S2 5^<&^lCtt£i6£^T*ft JWIHttl F^C7^^ESS*^3 

6V\ttl SrOtCgOttSSWefeS. ®14 ICS£#» [0 0 8 2] ffcfc%> 01 7©HIWft4. jb©Sttt0! 

©Wftavr. z:©0T*ii, S^feftc h 5 ©, ewpbM/ * 9 ©ftfc y icit$8i8& 1 1 u gfe 

natt£fr 6 2 tf y h B 6 3 tf y h B ©atfi&K 10 ©ff# (®|fflMi«S«{D 2: 7 -f ^ EK&#& 3 F 

b\ t ti-fftjb^feftC h 6 icfcv %T*£ft ©m* i: &*©JtgaU!& 1 1 ICk o Ttiffl-tZ %©T*fc 

o. oi8*»v^ ftn»ioi3j:tK. &mttm.?&m®%mm 

[0 0 7 7] 0 3 K&t "7 -f ;V*tH&l F CR HU 2#7<f **Bflftl F|*K|B#j&**Vtlf**. -£b 

#fl5Kltt*©7-f^/#iaBHFrt©7-f^4tBIKS**3 T, 7-f/U#Httl F©AAW-6fej:Offfi^S?7 

It, >>Un>©LS I^y:/T*IIIi££:#8Sbfco f^l 31*. BK*W©*3£7-f ^EWU FftCRW 

[0078] ±ian^©^ Mnrett. mnvrz2 &*vtwt%»Av*#. ?*;i/*ia»iF«4c«tt&*vt 

0^.y7^fSI#{fc^S:?ife-r%)©li^<^>ofc^ 20 WtfcAK IIT, <SJgfcX-fy^l 3fcMfcfF?*fc. 

**i&©^y7^b4^afiW©31'BttT^U3CAft 7-f fl/*ia**#3 F©iB;frtf,fct3$ai$&l 1 KXtl^ti 

fflV^JStii^7ofei:35, 1 8fy^ (£ft© *fct%>tC $8£@B&8, jft&[Hg&l 1, &3S##H!£ 

9 0%) «%10»*ft«*ilfe^i4l36lfe*fe. IS»1 O££tfl0MHHB£IEKl 2#Wfl£&ffiteU 

£*ifc:7 -f ;i/*t3» 1 ©JM8W*tt©-«*:* 0 1 5 fC t2j£«©li$l£*T-i». ttfeMMET bfe 6>, 

jjVT. £CT% MftL 1 ttK*fHK. -j&g8*L 21*11 13©gtfFe, 7-f;i/^taS&**3F©ffi^S:ffl*ig? 

Si5©^^7*©^ ^L3fflMWW>*-y7*©Wtt 7flBc«y#A*. r©MT4i, <H* 

fctffrfrS. £fc0i6ic HI&tp©t£ft#©S£MBft D) 14««K»6nTVx*. 

©fMK8SEllFi:1ftfW>BB»&SVt. *fiafl!»T*=rux [0 0 8 3] jtnfrSJB^cJcftli. 18SB&©7<f/i/* 

*u> **^M©in^^^©«s&i4A«ffi*A-o iimF©i»«:«j«MJ3£ stress*, stuck y, 

[0 0 7 9] ±Mbfe«fc^{C **ft»07-f ^dtmtt F©SWS©#lfA^bbfe#M>, 

i FT*tJ, 7-f ;i/*ta8S*fls3 f©^k©ebs*?{c ;i/*ihb&i f imfrntcffi&oM&^oMtf&it b feS 

ffi*«WSS05^43l»"e»*Gmr>'7"2ASrtt« 6<WC 7-f ^^©ffitUfffifClgfb^tJTt*, * 

U *4x6©Gm7>^2A©fltW«[IS:7-f^*E» ©^fc*Mtt-$£ invttt. EK^^© 

*{*3 F^«c©ffi|g*Wii2:3&s«fce>}c^l-s„ S6o «e,oSfCfc*«^IiI8&©«|g • ttH©ffiTFS:*ll't6 

T, 7-<;i'^liII5SaSi3jgicfe^-&7 , n-fe^.©^— z.i:^T*$Siiv>e>^y y h^fes. *tfe, y 

J^^©#ft©MM&©fl2bT, 7^;i/^EIi^3f:^3F 40 lc^S;tS3i:%-r*^S„ 

Z>^Z\i.74 K9\mi F ZjmC>tiMZffit--t [00 84] *&, ZL©gS^li. ^BK8i:bT$fc 

«J:y'>^;v^MW3T^ «a$S«(c i J: y mmm **H***z.tK.*V* iMBKfistctnibTV>«. 

• WttjlflWMteii:****-*. [0 0 8 5] ^fc *^9©S^HaBS©^2|Kiffili: b 

[0080] r^tc *^a©fii ^8iw©a*iaB&©- T©A5>^M^^-y-iaf& w*-i>yy**s/H>* 

i#t*i/i?^*5*J:tJP*©BBfe4tST"*-ny«'WC|K [0 0 8 6] = ^-tMH^li, ttHRyK) 

^bT7-f;V^E?&*«£3F{C#>LSD/A^W4 i^lgT-feSJligSS^I^f "5fc*bCDia»1f*y» A 

««7-ffl/*ia»lFrtW(gR35*v&-*. !2gtHlg&8j3 fflaS^ftSnS'g-t (SI) i:, JSiSaSS^&©g8fS£& 

*lFT^9>f1f9(*^«BB»tbT7-fA/*HKlFJC 50 5^SP^gd# (LO) h£A#LT, A±fB# (S 
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I) tmmSME^ (LO) £©MiSdR©^&S^*#i 

o>mmm^m±im^ (so) tLTm±>-?&* -* 
iz&moM&wz* s i £Lo©M$t&©^©M$£to& 

fttf S O \ZWlZ ft. S I £ L O ©JS2&ffc©?D©JIi&8fc 

^Cj^moS^-lClt. S I £LO©Jft&®[©=fn©Mi&$C 
J&##S OlCffi;fr3ft S I £ L 0©M$$St©M©JS$& 

|!0^teSOlC:£<ffi;fr3ft&^;i£:#M£ft5o '© 
«fce>lc, s I tLO©Mi^©^&s^*^£ , ^*$Ifci& 
#©e>*,sotc±<ffi;fr3ft&^3£*^i:ft£M$$!& 
-Y*-S?Ji»&# (>f*-2?<S#) i:n?tfft 
jfcfc, /^>7.M^^iMa^ SlOOkHz^ 
e>v-f * n$ef& * UM^£T*©j£v^?M!5H©i«J3 

[0 0 8 7] m&\Z$mZtlZA 1 7yxMS.9 

tt, $s^^c£#5y' , n-fe;*©^-% 3P#©S5R© 

©t^©fc*bic. ts&fWtf^T'&sK&y* 

[0 0 8 8] -5-Z.T*, 3©^2HSfe^jT*li, 

asmiz u -< * - ^'ft-^©ffi**vjN$ < &s * e> tcite 

fty;^:3U;*A&$VNT§)tl££4re>. 01 8Wu '©H 
2H860O©A^>;*^ ?iftSJ&©$te£&^bT;)3y> 

■rs) imi±, m*^Wcfctt5:7^#lili&#tt3 

[0 0 8 9] jy^lCli, 018&, j&mo 4 g&®8& 

■*-5>f if 9 li^a^Si:^-g>= 5 ?«&#ft3Mlc;!3 

WT2PlfcJ:tf2P2«U M^^tf^-tltlCJ&tJT 
iSt^?^;*-*£^fc3i*SEIg&3^£LT©. 
44£^fc3-lt#S#fB • &fflam. 2P3fc£, 3ft=bfS) 

2fiS-f «icj£ vxmw? fc^tS-SSta 

B&, •€-bT2Mlfe«fctJ : 2M2li, ZintjfiPM^/rc 
-tiKCfSSTHe-A^ * - # b 
T©. i&ffr* (h5>^X#*W7*Sft5,£) 

[0 0 9 0] £fe018tp, 4 liD/A^Hlli^T'fe 
U, Z.©D/A^HI!&4 ^Mtiin^tLTCDU'^X 

ffflmt-^fc LT, fSSg^T-feS 2 P 1 , 2 P 
2, 2P3, 2M1, 2M2lC##&-tS= Z.ZLT% D/ 
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A^aUB&4 iS J: 1/ Z 5 Hu WHTOTCDREfflR 

»e>ft5„ 

[0 0 9 1] SI 9«U ±ISD/A^mil]SS4 ©--flfeft 

, vb \t-&<omsx\ wm^nsyc <D±mtr 

Sw5~Swl 0tel/^*# 5©6t^y h©£y h 

J9 (Sfcfett) ©^c±ya^#iic-f?jyme>ft sws 

tPt0>\£<V h#I©M S B SwlO #-£©lfy h#J© 
LSBlC^fe&l/TV^,, HdX'tel^:** 5©6bfy h 
©^-*lCjfc£TSw5~Swl 0fcMgj^ibftT> V 

[0092] 018*, 6 a, 6 b li-fft-erw ^ir? 

EiiSiMtcA*-rsM# (si) , msmmm^ (l 
oti^s*vfetii*fif (so) ^ffi^-rsasB^T*^ 
[0093] ■euT8jsiajaai&-e»y, itewr;^ 

[0 0 9 4] _tfffiffi£ia5&2Ml33J:tJ { 2M2l;£, *6> 

2 0 tc^-r,, t 1 fe<t 2 

(Dm,&\sm<Z>Atim j $3&?-. T 3 ttHJ*«-Wtt?w T4 
feS. TrttFETt, -e®#Hii^f£{C«fc U % 

B&2Ml«J:t) t 2M2l*, 111— ©mS^S:fflv%T, H 
[009 5] ^SiB^EIi^2Mlfe«}:0f2M2ljU $9 

So 

[0 0 9 6] ±fB^@B • #ffiIUi^2 P 1 <D-^M5:EI 
2 1 tCjaVf „ T 5 lCA#S*l*fl»W 1 li, "5 W 
V >M/N-f ^'J 5» KBffi&H b t'PW 2 <fctm 3 \Zft 
SB$4x^o n^^-lfC 1 fcitfC 2©#^*&^L 

C 1 £ .fctfC 2 CDg^a&gEfbS-^li T 6 .fctf 
T 7 tCffi*<*4V2>{l#W 2 33«fcUW 3 C0ffi2©iij@fe«}: 

[0 0 9 7] ±Sm2 1 iZm-fftgl • #ffitHF&2 PI© 
3>f>tCl, C2©#m^*$r^b3-&T-e©^i3 
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24 



10 



20 



m m2 2 caw. m uz ^^^i 

KDl, D2CDil^J®i&t*fi£&*" cfe *- T8, T9 

**>ftf-FDl, D2i:bT«. 5fi/W7**EK* 

[0 0 9 8] ±K5HE • P 2<&H*aWSH 

2 3 ICt**. T 1 0 lCA*S*l*fii#W4 tt. ^ 
^V^S/Wyij * HBf|HbT?m#W5feJ:OW6K: 
#f23*l<5. M«W5, W6WU W£*V LI. L 

2, C3*&*K**tHBH*Sf 1* c4 ' ° 

5 l 3 ^e««an«»«B» s f 2 * K * 

T llJ9i:trri2lclltW*fl»tt. ** 
^Cl*2VMC^PI-e9 0K©(affi^5:^ &nS ' _ 
[0099] ±f3^'^W 2 P3^ 
i-^ffi • 3ffiEI»2 P 2©A*ilffi*«:At^^ : fe® 

T*fc*. *«4>^ fMi--6*«» 2P37fl *- T1 T 1 

s,fctfTi2tcA#a*v6«** *n*ft. li, l 

2, C3fr&««aWrtMBiilSf i^ c4 / 9L 

*ftl/C, «W5. W6hft6. 

wen 9 -,^>y^vf^y»HB»HbTfttJ 
sn-cT i ociH*an*. t i i^^ti^ca* 

P>*VT1=rJ&£*U Tl 0lCffi*Six5. 
[0 100] ^S^B2-^iaB&2P2feJ:t^^ 
^«®»2P3JCfiV^ C3, C4. CSffliigl 

♦C3, C4, Cb^f*^*^**"*®**' 
&M&2 P 2©^l^5:^t«-<^^ ,gII?& ®" 
ffJ«H2 4IO»r. ^S^^-KD3, D4, D 
5®MSftt*. D/A«»4»&T13, T14& 

D4, D5®S^S^ffcttC3, C4, C5<Og^ 

«Hbt«re**- flbt, twwWEK*^ 

IE • ^OT&2 P zSttflNB • 8 ®S 

[0 10 1] ±MMN*X-* k ) s >»™ miim0> 
**1Hfl***3MK:feVVtt*. «S»C»*. 2»0H 
i©M^tHi?&2M 1 33 2M 2 IC, A#«* S I ttfl 



*U jg^tUU&2MlS3J:tJ J 2M2(Dffi^9 0S^B 

**^eaa©^T?-&^ nttrfeni L-&e> s 

[0 10 2] b^b^b, ihbkMs*****® 

[0 10 3] ^•-T'rro^ifeWI©^^*^ 1 ^ 1 ^ 
#S2-#*@[IB&2P l©"i3iaSS** f> f*-~l ? Dl, D 

2. ass • ^0^2 p 2 (DvmmfJ fd s~ 

D 5 • •&J«&2 P 3 0>TJJ^g*#X*"- FD 3 
~D5ffl«WS*ilfc. «60»2M1, 2M2<Z>jSM£ 

[0 10 4] J^*imi»lM<D|«K>fc«> 

[0105] ±b*»w©5 *«&iM#$si3nf- 
«. «rg-e, hi BCaVr-fc-Mc «tti»8, r 

«#&A*+6. ®SEIK8ii^i^K^<^iS*«® 

i 2 p 2&zm& - &mm2 psa&m®& * 



40 



50 



^/l/JV^*»"imBW" — 

[0 10 6] «Wfll'*«ffiO t *' 

% l ^66^Jcd*^)#^ ra^lc-M-T- Wf5 LT v ^ 

« i3u 4 8tr»y h-efes. for, ±IB 

I*. 2*48^10' 14 (10014*) -Cfcy. ^ 
[01071019 lC^-TD/A^lliI8&4 lCfeV^> 

ttsmeti- va , vb ®«ft-tn**u 2 V w» 

h) h4v (^;vb) i:Lfe„ rcD^i^ i^tam©® 



(14) 



2000-156627 



25 



26 



(1/2+1/4 +1/8 + 1/64) =3. 78 1V 

(jK;i/h) ilfc&o 

[0 10 8] tr=.. at^T^^UXACDM^CDlffffiBi 

StFiiL/Tl*, {^©i^{fob^^-£i^**iilT*^ 

T'ti^stxsitSit^r^uxAOjifS;^ (fit 

n e s s ) lC£}Vt£„ 

BSC3] F = 2wi | S (f i) -O (f i) I 
fitness = l/ (1+F) 

[0109] ±M&ofm^mp^ mm&f i icfc»& 
y [d b] m^T*^ e> n-sa'guftfc s. * *eib& i 

M©ffi;frS (f i) 7^>fif9T'ftiH!l£*lfcS* 
-tf-EB&zMfc 3MfflffiAO ( f i ) £ OD^C^e^fffi®^ 
SfJHCfcoT^S. ^LTJ^©@fSS©ffiWU F©ffi 

##3M*W»»«tf^«33V*#^ 3tt8SM>titti* 

*4t© l . o iztez. 1&9mvtt* Jffifc©fl» s I is 

J:tfLOfc*O£»#«ftE»10T?«*a-ft. F©«£ 

«3. oii-r-So * braiBWfcWttfcUTj*. swm 

* S O ©Jf$38t©ffi;fr S:m^©tt^©ffi («*. tf 0 d 
B) tu >f3l-2;fli|jBRCDm*tt-6 0dBi:Ufc. 

5. ? -tf-EJj&fcfls 3 M®. g Wffi* S O <Dffim.<Dti!rf>1S 
ZXfJ *-ynW®LG>ti&>fo **l*fW -3. 4d 
B, -4 6 dB-efeofefc-t-Si:, ^©^©SMIB^C 
F^fflldU F-l. OX | 0- (-3. 4) | +3. 0 
X | - 6 0- (-4 6) | =4 5. 4-e&>J, jgf&g© 
MttU 0. 0 2 1 6£&§„ 
[0 1 10] H7©*^*:/S4JC*aj^S«3lT?tt. 

3 M©^jb^©ttfll <M*M~ 4* 
-2?MaaR©ffl**<-4 0 d BfiTF) fctdfc"**^** 

v W«ffi 5 * 3 Mi>v \T tt5 * 

[01113 $gmffliz&ti& $9 "iHBfc imw©5 

ir-yia»**3M©ia»*?c ej*i*e**a*£T?aw& 

*- KD 1 ~D 5 *ffit^fr 2 VXfem U 

MBR? 2 ©£ii4m£[Hl8&^©at8*W^&3 * 



10 



20 



[0 112] fcfc. §>«HMjWW 
[0 113] ^HSfeRllcHLTIi. JSHTaaS^WS:** 

[0114] (i) iw&fT^BBcr^'f-yTSnaft • 

(2) ±KCWtt6»et*. #SB • I£*BIIGS&2 P 2 ©H£ 
CfcWCCS, C4, C 5 Sr^BKt Lfctf. &&©&< 
UTL1, L2, LSSrBflgfcLTfeAv^ 

(3) S$Mfla»lM©rt»T» £&<Z>M&ftfflr^& 

m 2 nagM©^c«t u , m-^xw^im^m^-t 
ions] &tc, ztomsa&ms&msmimh: 



lHIt jSlSESSWCfeW*7-f/I/#iatt*»3F©ft 
foWC i«HII»WBHI»*#3HSMV^T«WtanTV^ 

-^•5:#LTVnS„ ^©SISSMKlfeVNTt*, t9^IHBS8fe 

& 1 H A®lVJVWW6iaift^3 HfCfc^T, 2 A 1 4 

30 ~2Ai6ii;U7^ wfcjiQ om^iz^v&mm 

S*fba-e*6*«K». C6-C13 tt#^*$:^fb 

WcfeVNTli, §0fflW-t$:^$-B:SD/A^t|4i3 
J:tfl/S?X#5*S. 1 UBfflV*e>*i«. Pl—P 

4tteaai»T?»y> 6, uttn^ xt>m^ 

[0 116] *if6g|2A14~2Al 6t*. ^<ff^7" 
40 ftfflV\T«WtStlTfe»J, ;U7^ dM^O ©^IStC 

[0 117] ■Tfcfc'feZlJIT'ti. ^^a^^-c6, c 
7CDKBEtCJ:U. *t(i^2Al 4©A^J-f >tT-^>X 
i:, A^JiS? 6 ©^S©-f > hf- h 5:^^ffitC 
Tfft*. *fc«I^*^?-C8, C9®HWCJ:»J, iff 
50 (1S2A1 4©m*^f>tf-^>^i:*H@S2Al 5© 



27 



(15) 
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[0123] &±<Dmi~m3$mwizmtz$iz. * 



*«bcw(w*icj*, w^^tPC6^6>ci 3*t* m^mmx'M, m^m-m^mm zzmL 

fe*tW(H»2 A 1 4 2 A 1 6 *T*0>S§MfSffi&i!® fCOV^afc^S. 

£#|{C^S-t5*&?!#&<5. [0124] 0 2 6 (4, ht&m&O) 

[0 118] ±SBi*JSi&*t*IIII& 1 H0D^©fe»<D, HftWtC**. 02 6*, 1 l4ffi5t<Dg#&$itg£il 

[oii9] mmmmsm 1 wm&z nfe«. ^ «i£>8#i»& 3 icas v %t, 2 tt^^g^msrm 

ZEST?, 02 5toaH-<fc'MC, 7+9^ »C|Efc31i#*ltt»?T*y, »fcl$II!B&3{4& 

9fcJ:tfx*h#ffil£$lfil 0«ttfflWJW!»|l|IB» &0>ll3$lig? 2 MTLT^So 

i mc-s-ti-et^stu Mi^asim oti, [0125] *mm&nz&^x%. ftomi^mzmm 

Wft. ^^^;^iUW5:fPfKg^©fe*?>©# [0 12 6] t&£>*>. 02 6* 4 liD/A^W- 

fcbTBBHl»8K:#;L S8fclB8&8tt. ft|;U£ *® 20 T'&y, Zltf>D/A^|[I[j&4 14, ^tEIB&ilLTffil/ 

«©«Bff«|cfieoT, mmwmm*&3H(D»m 51a, ^^?2©^tgmo«i:-g[bfcOT[^^ 

^ASI?C6~C1 3fcJctffii|fg§2A14~2Al 6 8B*&*1*. l/S*** 514, flKfrbfcf^/HtfcD/ 

[0120] *»KM®$ttIcJ:*ti£ ffM&tM3& T't4S£M&8tc«k>;, fl»bTV»a*S«5Ean» 

lH|^©lSJilE^iaSS*»3H(D^5:<7)tilK^{C, 5, l/^X^5{C{t, Si&WStlfc&T't^©^ 
~C1 3£J:tf2A14~2Al 6&&SU -^Jl^© 30 & EE PROM, FeRAM, ta-XROM^ft 
%m*Z><Z>T\ «Mi^I®aB5$£i33gK:33WSya'fe [0 12 7] ^2 6*, 6, 7t4**l€*U 

fltUSI 1 H )W^(DfHK*:l*fe'*iMBfc#*- £ £ "5 tOW [ 0 1 2 8 ] H 2 6 *, 10 Sf^ HI* ($*m#) 

&5„ ^!S&l£;7:>-9>f-!f9i:lcA#$4U>. 7+9 4 W 

[0121] *IUe^tCfeV NTiiifti^S: 3 &t Ltz J4, 1 ©ffiM^tfX h*f #38£I£g 1 0 *» 

/8?S^e>i/4^^®r4T-$>2>i:S{*WT*«>«>. * ^©ffi*ffi-^i:<D^Hi5:|+»'ts. ^co^Mtti, 13 

8jS^i:-t--5il, ««gffl^i£<^-5(DT% ^oltB^ [0 12 9] S2W»&3{4, 28S7<Diaj5&^7- (S 

[0122] *nss» iMatWBW i H©tfaws - k, f, i^^^-- k, 

#8!tC!>7^Jfi#^^S:fflVNSi:Se>lCia^SS:^Lh 50 ^f;K -9— ;tU**. ^tf-*, « 



(16) 

29 

Tji-^Mh^yPX* (npnSh7>^3!. pnp 
Mh^ytSX** IGBT, 1MU h^WT 

v^yv** (fet) ) mgmzom > 4ss^ 
yjL<mm& mm. mmmm^M-t^ 

[oi3o] $mm-e\t*£$jffl*G. 7^H@-To 
<ktfffi;WI-^»? 7 ©gWi, &8(©s§£-£^ttfSS©« 

i5X»mx&V. «*.«. 9£B8Fi\ SSE^SEB&O 
«fc t) IZAfim^BH- 6 U&V^»£T' ; & «JtB7?&So 

6 i: ffi^jSS? 7 2>^;foS©T*s t-^ hft^58£#§ 1 0 £ 

So 

[0131] mrftBmifo 02 (b) {cMm-rs«fce> 

&mL£>m^i&2 &SSS»?- 2 ©SUgyWfi 

©3S»?- 2 CDlHieg^lCj^S:2S.«-rilIl^T*feoT, 

i-mizmmx&z. 

[0 13 2] *H86M©«M^1^ «^§-«§-»C«J: U 
;Trs;i£5:;*:£fc#®U:l/Cv>S. 

[0133] «T^^M©mw& 1 (Dmrnm & 30 
«e>o 

[0134] wmi&2\& %m*mwsf&. ^m=yy 
frfrzw^m* 2 ©8c#&!gn?&s - 1 ztmt hX V ^ 

So !H&©Ma3R?-2tt. H-®i©«^^T'*>S^ 

S*» £l^*>& v >. £ fefOfefe?- 2 im$#m& 3 icg§^ 

•*-S3&?-©gStt£ 2tWT'feoT ; bi:V\. 40 

[0135] urn? 2 a. d/a^i^4 v>mm& 

fcS v ^m;*!^©^*^ LTtMfr&S:gEfl;$-t!:StB 

^7 GffJf&nr3PS*IS&) T'fcS#£, tui$Lk05©« 

mm* m2 7izB-fffif&$:m^z>z.£ij i X'g&. z\z\ 

tC, Trl~Tr5lt 05 tCfcttSillim MOSF 
ET££*lT^So 
[0 13 6] Gm7>7"OffiO- Uttfffll&BU 8tC^ 
•to 02 8*. AMl{j»SlRST'l)'), *fc2Fltt 
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ICfcUJiiillD^^ftffi^BIBE^Lfcfe^T'^So !® 
*«Hi»AMl©A*ffi!lT^*an*. JDS 
ED»2 F 1 ©$tf£lgig©*rS3g^^^^*i^© 

(IN, OUT) H©Ki4f|£ OHfe 3gJ£4ftS) 
KtS3i:tfT-gSo 3©f& tt?4]He»ffi?£S 

1 7 5 tCf ^©ES&T'«l^-r S Z £ %X'g So 

[0 13 7] 118^ 2 *GpJ|&:i> (« 

wmtwmxibz,. 029 (a) «. s#s^h5> 

«HT 1 5 lCA#-f Sf!H3WH§-©SKlCj: »J, T 1 6, 
Ti 7|ffl©«fl6iawSEfM-*. 02 9 (b) «. jU 
->y VyyVTs^Tv 8 &M.*fe#ra&WfcaV*. 
«*IT 1 8 .CA*"tS«OffllM^©^SlC«fc U> T 1 9, 
T 2 0f£(Dmnmmtir&. 

[0138] mm&2ff»&mt#j*- m am, 
m&#-4*-Fom. h5>^x^©/t>rrx«iE{c«fc 

j*) > ^fc-rS^fmi±P^*fflT*feSo 03 0 
(a) ~ (f ) li. Mam&SEfbS«SHH5R?© 

mkb'ryVX*. Tr 8ttA>f2K-9h^>S?;**T* 
feSo (a) , (c) fcitf (e) tt#^S©^rfl!l^ 
^$*lfe^T*$>So T 2 1 lCA*$tlS$OPm-^« 

ffiicfg: DT T 2 2 ©WiaiatiWKft-r S» ( b ) , 

(d) fcitf (f) \3.W&Ztlfo*m&X\ T 2 2, T 

2 3 fg©f£®gfi#T 2 1 $>SV\liT 2 4 (CA^StlS 

WWi-MKEWSCTSEffc-rs. T2 5KI-L matA 

Bitre&s„ 

[01393 wimfr2X"iy #t *y 
msizit, h^ypxz^xm&zftzjyv-fy* 

3yx-*m&£ffi&.<?>BS9mxm£ &je*-&tr&s 

z:i:T*-€-©m-?S:^nIllT*feSo z:©i:^ 
#yxziyA~5(®8&iz£ y y ^>^©^^Si!g 

tS. BHWnUTi'h < n/«:fflv^ fOPm-^Si^ 
ril^T'SSo 

[0 14 0] S^^?-2T'5i^^ (#-^e^^>f ^> 
y) Wt£-frS#£©HiJ£$l£03 l ic^-to P5 1 

^WETt-fe§Tr9, TrlOfcJ:^ n-^-v^. 
;i/FETT*feSTr 11, Tr 1 2#B#|g§ggL£:El& 
T'&U> TrlO, Tr 1 l\*jyA-fi\m£LXm 
Ig-rS. 3©i:gTr 9fe«kUfTr 1 2©^JiM{C«ty 

EIil&©SS^iiA^b-rs©T% ^5^* (W£^fi) i: 
^^*S:^!ftSi-SI^*^fb-tS. @3 2tC, ±ia 

^©-f>/'C-^Ilffi&*>e > ©ffi7J'@-^ (ffi*^D>v^fg 
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[0 14 1] B2 8*. 8B»6ffl»-e*^ ^ 

roi4 2] OTtc, @26 iz^ir^mmom^m 

i (Dmim&rti®*^-**- ^ - * 
twefc*. «sas»8tt. ^©fPiisiSF &rav\ 

[0143] s^if&irto^e^ 3 ^^^ * 20 

[0 14 4] *fe, 2^«6W»*. jteasr^/riuxA© 
[0T45] r^sitit awrwru 

[0 14 6] 4MB(W)^«t* 

gun s t% ±bwwmrk ± y mmztm**-* 

2 5T*£X. X^V^S 2 BTSSaBBW^**** 
[0 14 7] 4 T?«U 1 0>£fe!Btfm 



[0148] fioawLfe*^^ *3fc*wett. 



[0 14 9] 3*3ttSWffliegWfcl'"^ Jfc©*i 

[0 15 0] ±M<Z>f& 1 4 £S6WT? li, 1/5*X* 5 

[0151] ^fc*US0>f»Btt. J0HN WIL 

EY & SONS #1989^lCffiJiKbfc, E.Aarts and J. Korst 
=g<Z> rsimulated Annealing and Boltzmann Machine 

sj &sfc*u&i. uj^u^-s 

[0 15 2] ^K^S^MB^ 5 *^®** 1881 

j:W i©J;^wi »i^ta6W4:B»Ku mm 

W [o 1 5 3] ■i-to^OWWwwarett. m^HB&i 

4 2tCfeV^«b£EI8&8T% ±IEfFfi5B3l5CFlCJ:yft¥f^ 

ffltifcKb'C^S^tifc*^^^^^' 

50 [0 15 4] ^b-C, *Ha*lfe«#tt. *<ttftlftTfffl 
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[0 15 5] *-ry:7S4 4K:33VVT, |t#a$c#£ft& 

^ofc#^-i^ xx^^s4 5T% %mm®ttmiti 

S. z:©W8$tfgi: 0~ 1 <j)mx%&-z*±tz.--mm.oM 

^(DhhX^fDT.'rv^SAl^Mi. ZCD^IZ 

[0 15 6] ggHRtt. J^Ttf>5£T*i3izE£ft5o 
GR4] 

exp (- (F (k) -F (k-1) ) /T (k) ) 
ZLdJC, F (k-1) l4W^/-^fCfeW*f«WBWtllL 

F (k) jS35W^-^K:fe»*»ttiSB8Sflre»*. 20 
T (k) fcMBKfcWift*>t9*-*T?*y, MMfPM 

T?*rfc>ft§. «koT, a6R©tm©gUOTtt3UE&*< 

**«»fw. «*ft*u *fci*r--y 

[0157] m&&£i>m±> mf-\mi(^mtim. 30 

itrtci*, ?^£#sicy>o<y£Ttf5&®#&y, * 
•csfcv*. -t®»^jcj4» «jaa»8^, 3te»r^/J 

[0 1 5 8] *©&l£*r-y:/S4 8T\ l/52**fttt 

«fcy. «M&l0i)S$£&4Te>, 

[0 15 9] flBgtta>I|)iyft«ffi<^»£fei£&?^T 
jg L T BBi & 33 3 t> X =bftj&8¥2> £ ftfc v 

[oi6o] ±»©j»s«i*uscj:y, «^ia»i© 



mm 



[0 16 1] B93 4». *#§^<7)«Mi&<^ 6 

fcbTori/'fSlT-^ny-r^*^ (a/d) ^aaB& 

(D-mmzB-?. a3 4*> lcuiflais^ii© 
r waA/pssuaftSriRi/tfi »j, za>A/Dgm 

[0 16 2] TWfflA/DJHM!ra#fc3Ctt. Mfc 
3 5(28*9*. Z.3T\ AM2^v7riaRk SH1~ 

s h n \tnmo>m%?izm&zftt~-v-yzfn'*-n' Km 

K, ADCl~ADCnl*n^N«lc4bft3tl£A/ 
D^&g§, MP 1 liV^^l/^-y-IlI^, * 1~* nli 
H t/^l/fc J-tfL UK;W!>2ffiS:i#oi*->7 r U 

[0 16 3] £©T W^A/D^|I]i&2|5:fls:3 CICfc 

0B&AM 2 S:MT, nfl©-^^^*-^ FEUS H 1 
~SHntcaf^JlCA±;!'ft5. *>^A*-^/FHHS 

h i \tt>zfV ypsvix <t> i a>£%T#0 (h 

©ft&^LTffi-ft-fS. ■9->^';i'*-;i/Kia^SH2 
H*>^'J > y/Vb^ 0 2 <Dit*>Tft y ©MMK&ttS 

||SH3~SHn : fc#'*©iJ">^ l J Z/ifJVVZ, <p 3~4> 
nK*3V^Wf»©*M^«:"r«. A/D^gH§ADCl 
~ADCnl±, -tn-^HTAAatlfcr^ny-B^S:^ 

J4. nM©^J©A2tfI-^& 1 oJC-&J*LTm*-*"6. 

[0 16 4] *»*»e«WSS:fflV^i:, -«Z>A/D^g| 
g| A D C T'# ^S^iSO n ^^iSA^ & ft 

>^t}n-;1/ KEIgS S H 1 ~ S H n CD4#fgb^^T« L 

[0165] ±ia©r w>fa!A/Ds(awa»i ctcMv^ 

6>ft**>^y >^/ , W/^»ftlB»3 SCDHKffcW&H 
3 6tCa^-r o 33T-li^EiLhn = 4 ®»^{CciV\ 

Tft^-rs. S3 6+, 2 a 1 7 immmtfrmx-sb 
z>ggp%w&* * i ~* 4 iiffi*sfts*>^"y >w 

A/^., PLttPLLftOPiaBS, T 2 8 tilTOi^OA* 

A 1 7 iZffifflm^t LTAA^ftSo 
[0 16 6] PLL*PIB»PLtt. ^MEB&PLl, 
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2 A 1 7 IC j;^;!/-^?^^^^^" 1 " 5 ^^ 

[0 16 71 jBWItt»2 A 1 7»W/-^W^*a«* 

6 0 «/ 4 = 9 0 Wtf oJWs o 
[0 16 8] 7WSA/D»i^ 3Cl ^ lt5 

1~*4) CD«Bia«:W*<W«%«. 
Tf, A/DSa^ADCl-ADCnfflWi^^-* 

£|§|& 3 S0>#«:ft7 l/>f SA/D«Hli»*#3 C<D 

05^i&if ipHS 2 A l 7 icfctt*3iS£S&SS&"*'*- 

[0 16 9] Mt&*fl68S2 Al 7©H**WfcH3 71. 
ffit. Trl333«fe^Trl4l4MOSFET-e, >f- 
VKXtJZMM- 1 Nfc + I N ftiPIbT, h 
W^CflW+OUTfiitf-OUTftffi***. Tr 
168J:ffTrl8BMOSFETt. y-*tf*W* 

u ^-HC/HTXlKEVBIAS-Ptf 



* t r 1 4 cm***. a>*^csj:tw««*** 

[0 17 0] ^|P05D/A^S§4 *»6®1WWi^<ffi 
W 8 PL LfJW&P L*»6©JS«BS«flWB«W 7 

10 J:U + OUT8*tf-OUT<^*©»E**^* 

[0171] ***r msa/dsgmb* i c<& 
[0172] TwaA/Djamncm^itw) 

20 T% H3 4Cj5**.fc^ tt£H&8, 7*?>ftf9t5 

ymmsm 1 o#±»«a*3 c« 3 

[0173] w?yy!ra>*<<$y?lfilM&>* J ( s ' 

jtRffe 10101101 0 o-efcu. 3«ew>tiJ#»* 

#101011100 lotfte* 5*-*©ir*tf0*£2 
5] 



** riE * u h 11010110100-10101110011=101 C-J 

= 5 (1 ^ 

[oi74] «W*wsan?^ ±«2»« 

§ neoftst*. mi 3tai^W)«^tB»®« 40 

[0175] 



:) 



[0 17 6] ±«W>J:-5»C*«fBtt. ttg^J^I^*fm 

B&t^ffib-ci^wiii&ft*!*^^ 01 ^ (rwa 

[0 17 7] 03 8tt. 
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#yxoymt1-Z>ffiffiT'&j£irg>m^<D%MZ£.^ # 
©3>^>^-£MSm&irtS£t*>lc, •etiexDn^ 

-r^^-^m^fi-fit?:, MtfS/Nc&s^ciasrr 10 
s» S3 8*, msitt-tumuoygf&itznt 

[0 17 8] mS8tp. lT\ir-*&&im. 3Tli 

5~P8te'gi£&g|&, AM 3, AM4li7W:7 7T-& 
So -e^mP5~P8l*^^4l!|m-Y>tf-^>^ 

1 4 ~C 1 7 tt»^*5:^b3i^S "J^^**^T* 

14~C17(t 03 8tt>^gT^-rffl^^C«}:oT 20 

^mi44*mT'$>So t£^T, «0WB#£IB£3-&SD 
/A^H 4 33*^1/^X^5^ 4fcBMVMb:rvr^ 

So 

[0 17 9] £fcE|3 8t& 6, 7tt-€-tV-TtU 

[0 18 0] ZZ.X\ Ay77AM3l£ AiJ^Wf 

yrthxmmu A>y7rAM4it ten§&s&;fr'b© 30 

(#5f) Srffi^W?7tCtfiA-t5fe«)©5« 
A**y 7 7 il LT^tBfS. hJ^MSI^C 14-C17 

#T*gSo 

[0 18 1] ^S^-^^KlfiS&^STtCjSVNT 
HU 1 o ©^§:iJi-?-©I@lgffi (i>®S*) £^.S 

mm\zwmL& e> fc-ts as&nmc 1 4 ~c 1 7 40 

[0 18 2] mz. ±3Err-*&&m&l T©|fS©fc 

S„ ^©^M©^^ ^^Klift©^ l £dfe#l© 
m*C 1 4 ~C 1 7 te, fii!l«SS&P5~P8S:^i-rs 

#-^©S&£M»#S/hii fcs «fc e> tc|Sg$ *i5 0 
[0 18 3] _hiE^S6M©^- ^e^m^ 1 T#$S££ 

8. 7^9>flf9fc<fctf^;*.MI-t2ll£^«i o#-£© 50 
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^-^enlllimi TtC^^tU ^X hfW§£^fi 1 
0»i, -KiIlimiT©A*iS?6tC^h'fi#$:A*-r 
S„ zzicfcWSfPMBtti, -r-*^©!! 

y^&^vv Mft&^-^e^My^fco^LTi? 
ffi-rs. i^m&swu m 1 mmmvm&m&DWr&t. 
mmtmzmizm^x. ^-^^hhs&^st©^ 

gg§:i3fl^-C 1 4~C 1 7©|SMfit©l9^$:fi i e)o 

[oi8 4] 2f£i®iMT*a T-*&mmi T<D\m 
m+izzey&mm. m&t>*mx'$>z>m$&m* (mm 

m?) C 1 4 ~C 1 7 £&3U -e©ilSi^©#tt5: 
IIII2&^©^*W^fcSJ:Mc8§it1-So tot. 
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